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GULYH
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7KH IUDFWLRQDO VORW FRQFHQWUDWHG ZLQGLQJ \LHOGV KLJK
PDJQHWRPRWLYHIRUFH00)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UHVXOWDQW ]HUR VHTXHQFH FXUUHQW XQGHU KHDOWK\ FRQGLWLRQ
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DFWLYH SKDVHV DUH GHSHQGHQW RQ HDFK RWKHU 7KHUHIRUH WKH QHXWUDO
SRLQWRIWKHZ\HFRQQHFWLRQKDVWREHDFFHVVLEOHDQGFRQQHFWHGWR
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\LHOGVORZIDXOWFXUUHQWXQGHUWXUQIDXOWFRQGLWLRQDQGFRQVHTXHQWO\
ORZHU KRW VSRW WHPSHUDWXUH ZKLFK LV EHQHILFLDO IRU LPSURYHG
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>@)LUVWO\DQHTXLYDOHQWPRGHORIGHOWDFRQQHFWHGZLQGLQJZLWK
LQWHUWXUQ VKRUWFLUFXLWZLOOEHHVWDEOLVKHG IRUEHWWHU LQVLJKWRI WKH
IDXOW EHKDYLRXU 7KH SHUIRUPDQFHV RI WKH WULSOH UHGXQGDQW
30$6\Q50ZLWK WKHGHOWDDQGZ\HFRQQHFWHGZLQGLQJVZLOOEH
FRPSUHKHQVLYHO\ FRPSDUHG XQGHU KHDOWK\ DQG YDULRXV IDXOW
FRQGLWLRQV LQFOXGLQJ RSHQ FLUFXLW LQWHUWXUQ VKRUWFLUFXLW DQG
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௑(TXLYDOHQW PRGHO RI GHOWDFRQQHFWHG
30$6\Q50ZLWKWXUQIDXOW
)RU WKH FRQYHQLHQFH RI WKH GLVFXVVLRQ D WXUQ IDXOW LV DVVXPHG WR
RFFXULQ$%&VHWDQGWKHLQIOXHQFHEHWZHHQGLIIHUHQWWKUHHSKDVH
VHWV LV QHJOHFWHG 7KHUHIRUH RQO\ RQH WKUHHSKDVH XQGHU WKH IDXOW
FRQGLWLRQ QHHGV WR EH FRQVLGHUHG 7KH FLUFXLW VFKHPDWLF RI WKH
WKUHHSKDVH GHOWDFRQQHFWHG ZLQGLQJ $%& ZLWK D WXUQ IDXOW LQ
SKDVH $ LV VKRZQ LQ )LJ  3KDVH $ LV GLYLGHG LQWR WZR VXE
ZLQGLQJV GHQRWHG E\ $6 KHDOWK\ SDUW DQG $6 IDXOW\ SDUW
6RPH IXUWKHU VLPSOLILFDWLRQV DUH PDGH IRU GHULYDWLRQ RI WKH
LQIOXHQFH RI NH\ SDUDPHWHUV RQ WKH LQWHUWXUQ IDXOW FXUUHQW L
6WDWRU FRUH DUH LQILQLWHO\ SHUPHDEOH DQG PDJQHWLF VDWXUDWLRQ LV
QHJOHFWHGLL6WDWRUVORWWLQJHIIHFWLVLJQRUHG7KHIDXOWUDWLR LV
GHILQHG DV WKH UDWLR RI WKH QXPEHU RI VKRUWFLUFXLWHG WXUQV WR WKH
WRWDOQXPEHURIWXUQVLQSKDVH$
7KH WKHRUHWLFDO DQDO\VLV IRU HVWDEOLVKLQJ WKH HTXLYDOHQW PRGHO
IRU WKH GHOWDFRQQHFWHG 30$6\Q50 ZLWK LQWHUWXUQ IDXOW LQ RQH
SKDVHLVEDVHGRQWKHPHWKRGGHVFULEHGLQ>@
,W FDQ EH VKRZQ WKDW EDVHG RQ WKH IRUHJRLQJ DVVXPSWLRQ WKH
YROWDJHYDVDQGWKHIOX[OLQNDJHȜDVRIWKH6&ZLQGLQJ$6IRU
WKHGHOWDFRQQHFWHG30$6\Q50LQWKHGTIUDPHDUHJLYHQE\
vas2 = R f i f = μRs[idcos(θ) − iqsin(θ) + io − i f ] +
dλas2
dt

λas2 = μ(Lls + Lmd)idcos(θ) − μ(Lls + Lmq)iqsin(θ)
+μLlsi0 + μλmcos(θ) − μ(Lls + μLαα)i f

6LPLODUO\ WKHYROWDJH DQG IOX[ OLQNDJHRI WKH VKRUWFLUFXLWHG$6
ZLQGLQJ IRU WKH Z\HFRQQHFWHG PDFKLQH LQ WKH GT IUDPH DUH
REWDLQHGE\>@
vas2 = Rfif = μRs[idcos(θ) − iqsin(θ) − if] +
dλas2
dt

λas2 = μ(Lls + Lmd)idcos(θ) − μ(Lls + Lmq)iqsin(θ)
+μλmcos(θ) − μ(Lls + μLαα)i f

ZKHUH5ILVWKHIDXOWUHVLVWDQFHLILVWKHIDXOWFLUFXODWLQJFXUUHQWL
LVWKH]HURVHTXHQFHFXUUHQWLGLTDUHWKHGDQGTD[LVFXUUHQWV5V
LVWKHSKDVHUHVLVWDQFH/OVLVVWDWRUVORWOHDNDJH/DDLVWKHSKDVH$
VHOILQGXFWDQFH ȜP LV WKH SKDVH IOX[ OLQNDJH JHQHUDWHG E\ WKH
SHUPDQHQW PDJQHWV /PG /PT DUH WKH PDLQ G DQG TD[LV
LQGXFWDQFHVșLVWKHURWRUDQJOHHOHFWULFDOZLWKUHVSHFWWRSKDVH$
ZLQGLQJ
,W FDQ EH REVHUYHG IURP  DQG  RI WKH GHOWDFRQQHFWHG
ZLQGLQJ DQG  DQG  RI WKH Z\HFRQQHFWHG ZLQGLQJ WKDW WKH
RQO\GLIIHUHQFHLVWKH]HURVHTXHQFHFXUUHQWL)(DQDO\VLVZLOOEH
XVHG WR DVVHVV WKH LQIOXHQFH RI ]HUR VHTXHQFH FXUUHQW RQ WKH IOX[
OLQNDJHȜDV
7ZRGLIIHUHQWZLQGLQJFRQILJXUDWLRQVDUHXVHGLQ)($DVVKRZQ
LQ)LJVDDQGE,QERWKFDVHVWKH'()DQG*+,WKUHHSKDVHVHWV
DUH Z\H FRQQHFWHG DQG RSHUDWH LQ WKH KHDOWK\ FRQGLWLRQ DQG D
WHUPLQDO6&LVDSSOLHGWRWKHZ\HFRQQHFWHGWKUHHSKDVHVHW$%&
+RZHYHU )LJ E GLIIHUV IURP )LJ D LQ WKDW WKH $%& VHW LV
WHUPLQDO VKRUW FLUFXLW ZLWK D QHXWUDO OLQH 7KLV ZLOO UHVXOW LQ
FLUFXODWLRQRI]HURVHTXHQFHFXUUHQWZKLFKLVHTXLYDOHQWWRWKDWRI
)LJ F LQ ZKLFK WKH GHOWDFRQQHFWHG WKUHHSKDVH VHW $%& LV
WHUPLQDOO\VKRUWFLUFXLWHG
,Q WKH VLPXODWLRQV WKH $6 SDUW LV QRW VKRUW FLUFXLWHG VR WKH
WXUQIDXOW FXUUHQW LI LV  7KH RWKHU WZR KHDOWK\ WKUHHSKDVH VHWV
KDYHWKHVDPHPXWXDOHIIHFWRQWKH$%&VHW+HQFHWKHGLIIHUHQFH
RI WKH WXUQ IOX[ OLQNDJH ȜDV EHWZHHQ WKH WZR ZLQGLQJ
FRQILJXUDWLRQVLVPDLQO\GXHWRWKH]HURVHTXHQFHFXUUHQWDFFRUGLQJ
WR ±7KH WXUQ IOX[ȜDV XQGHU WKH WZRFDVHV LV FRPSDUHG LQ
)LJ$VVHHQ WKH WXUQIOX[ȜDVRI WKHPDFKLQHZLWKWKHQHXWUDO
OLQHLVVPDOOHUWKDQWKDWRIWKHPDFKLQHZLWKRXWWKHQHXWUDOOLQH,W
IROORZV WKDW WKH ]HUR VHTXHQFH FXUUHQW KHOSV QXOOLI\ WKH WXUQ IOX[
)LJ௒30$6\Q50ZLWKVHJUHJDWHGZLQGLQJV

)LJ ௒ 6FKHPDWLF RI WKH GHOWDFRQQHFWHG 30$6\Q50 ZLWK WXUQ IDXOW LQ
VLQJOHSKDVH

)LJ௒6FKHPDWLFRIFLUFXLWXQGHU2QHWKUHHSKDVH6&
D:LWKRXWQHXWUDOOLQHE:LWKQHXWUDOOLQHF'HOWDFRQQHFWHG

 -(QJ9RO,VVSS
7KLVLVDQRSHQDFFHVVDUWLFOHSXEOLVKHGE\WKH,(7XQGHUWKH&UHDWLYH&RPPRQV$WWULEXWLRQ1RQ&RPPHUFLDO/LFHQVH
KWWSFUHDWLYHFRPPRQVRUJOLFHQVHVE\QF
OLQNDJH DQG KHQFH IXUWKHU UHGXFH WKH LQGXFHG YROWDJH DQG
FLUFXODWLQJFXUUHQWLQWKHIDXOWHGWXUQ
௑+HDOWK\SHUIRUPDQFH
7KHGHOWDDQGZ\HFRQQHFWHG30$6\Q50VDUH UHTXLUHG WRKDYH
WKH VDPH IXQGDPHQWDO 00) WKH OLQH FXUUHQW DQG VORW ILOO IDFWRU
+HQFH WKH QXPEHU RI WXUQV SHU FRLO WKH FRQGXFWRU VL]H DQG WKH
SKDVH UHVLVWDQFH LQ WKH GHOWDFRQQHFWHG 30$6\Q50 DUH
SURSRUWLRQDOO\ LQFUHDVHG ZKLOH WKH IXQGDPHQWDO SKDVH FXUUHQW LV
GHFUHDVHG 7KH GHVLJQ GHWDLOV DQG VSHFLILFDWLRQ RI WKH Z\H
FRQQHFWHG30$6\Q50DUHJLYHQLQ>@
8QGHUQRORDGFRQGLWLRQWKHGHOWDFRQQHFWHG30$6\Q50KDV
H[WUD WULSOHQ KDUPRQLF FRPSRQHQWV LQ WKH OLQHWROLQH EDFN (0)
FRPSDUHG ZLWK WKH Z\HFRQQHFWHG 30$6\Q50 ,Q WKH UDWHG
RSHUDWLRQUDWHGWRUTXHDWWKHEDVHVSHHGWKHSKDVHFXUUHQWRIWKH
Z\HFRQQHFWHG 30$6\Q50 LV DVVXPHG WR EH VLQXVRLGDO WKURXJK
LQYHUWHU FRQWURO ZKLOH WKH SKDVH FXUUHQW RI WKH GHOWDFRQQHFWHG
30$6\Q50FRQWDLQVWKHIXQGDPHQWDODQGWULSOHQKDUPRQLFV7KH
WKLUGKDUPRQLF FRPSRQHQW LQ WKH SKDVH FXUUHQWV NQRZQ DV ]HUR
VHTXHQFH FXUUHQW LV LGHQWLFDO LQ SKDVHV $ % DQG & ZLWK WKH
PDJQLWXGHDURXQGRIWKHIXQGDPHQWDOFXUUHQWDQGUHVXOWVIURP
WKH WULSOHQKDUPRQLFV LQ WKH OLQHWROLQHEDFN(0)DVZHOO DV WKH
LQWHUDFWLRQRIWKHURWRUVDOLHQF\ZLWKWKHIXQGDPHQWDOFRPSRQHQWRI
SKDVHFXUUHQWV
,QWKHGHOWDFRQQHFWHG30$6\Q50DSDUWIURPWKHVDPHWRUTXH
ULSSOH ZLWK WKH Z\HFRQQHFWHG 30$6\Q50 WKH WKLUGKDUPRQLF
SKDVH FXUUHQW QHJOHFWLQJ KLJKHU RUGHU WULSOHQ KDUPRQLFV ZLOO
LQWHUDFW ZLWK WKH (0) KDUPRQLF WR JHQHUDWH WRUTXH ULSSOH
+RZHYHURQO\ WKH WULSOHQ(0)KDUPRQLFV LQWHUDFWVZLWK WKH]HUR
VHTXHQFHFXUUHQWJHQHUDWLQJNRUGHURIWRUTXHULSSOH
7KHWRUTXHZDYHIRUPVDQGWKHLUVSHFWUDRIWKHGHOWDDQGZ\H
FRQQHFWHG PDFKLQHV DW WKH UDWHG WRUTXH DQG EDVH VSHHG DUH
FRPSDUHGLQ)LJDQGWKHNH\SHUIRUPDQFHLQGLFDWRUVLQ7DEOH
$V FDQ EH VHHQ WKH IXQGDPHQWDO WRUTXH RI WKH GHOWDFRQQHFWHG
30$6\Q50 (팀N P LV  ORZHU WKDQ WKDW RI WKH Z\H
FRQQHFWHG 30$6\Q50 (팀N P 0DLQ WRUTXH ULSSOH
KDUPRQLFVRIWKHWZRPDFKLQHVDUHWKDQGWK%HVLGHVWKHUHLV
YHU\ OLWWOH LQFUHDVH RI WKH N RUGHU WRUTXH ULSSOHV RI WKH GHOWD
FRQQHFWHG 30$6\Q50 EHFDXVH RI UHODWLYHO\ VPDOO WULSOHQ (0)
KDUPRQLFV
+HQFH WKH ]HUR VHTXHQFH FXUUHQW RI WKH GHOWDFRQQHFWHG
30$6\Q50 KDV OLWWOH HIIHFW RQ WKH RXWSXW WRUTXH DOEHLW LW ZLOO
LQFUHDVH WKH FRSSHU ORVV E\  7KH SHUIRUPDQFHV XQGHU SHDN
WRUTXH DQG EDVH VSHHG DUH YHU\ VLPLODU WR WKDW REWDLQHG IURP WKH
UDWHG WRUTXH DQG EDVH VSHHG H[FHSW IRU WKH PRUH REYLRXV SDUWLDO
VDWXUDWLRQGXHWRWKH]HURVHTXHQFHFXUUHQW
௑)DXOWSHUIRUPDQFH
7KHSHUIRUPDQFHVRIWKHWZRZLQGLQJFRQILJXUDWLRQVXQGHUYDULRXV
IDXOW FRQGLWLRQV DW WKH UDWHG WRUTXHDQGEDVH VSHHGDUH FRPSDUHG
)DXOWFRQGLWLRQVFRQVLGHUHG LQ WKLVSDSHUDUH)RQHSKDVHRSHQ
FLUFXLW)RQHWKUHHSKDVHRSHQFLUFXLW)RQHWXUQVKRUWFLUFXLW
) RQHWXUQ VKRUW FLUFXLW ZLWK WKUHHSKDVH WHUPLQDO VKRUW FLUFXLW
2QH WKUHHSKDVH WHUPLQDO VKRUWFLUFXLW IDXOW LV QRW FRQVLGHUHG
VHSDUDWHO\EHFDXVHLWKDVYHU\VLPLODUVWHDG\VWDWHSHUIRUPDQFHVWR
)%HVLGHVIRUWKHVDNHRIGLVFXVVLRQDOOWKHIDXOWVDUHDVVXPHGWR
RFFXULQWKH$%&WKUHHSKDVHZLQGLQJ
2QHSKDVHRSHQFLUFXLWIDXOW
,W KDV EHHQ NQRZQ WKDW LQ WKH Z\HFRQQHFWHG PDFKLQH D WKUHH
SKDVH VHW FDQQRW SURGXFH FRQWLQXRXV WRUTXH ZKHQ RQH SKDVH LV
RSHQFLUFXLWHG )RU WKH GHOWDFRQQHFWHG 30$6\Q50 LI RQH
FRQQHFWLRQ WR WKH LQYHUWHU OHJ LV RSHQ FLUFXLWHG WKH IDXOW\ WKUHH
SKDVHVHWFDQQRWRSHUDWHHLWKHU+RZHYHULIDQRSHQFLUFXLWRFFXUV
LQWKHSKDVHFRQQHFWLRQDVVKRZQLQ)LJWKHFXUUHQWVLQSKDVHV$
DQG%FDQVWLOOEHFRQWUROOHGE\WKHLQYHUWHUWRSURGXFHFRQWLQXRXV
WRUTXH)RU WKHVDPHOLQHFXUUHQWV WKHPDJQLWXGHRI LD LEZLOO 3
EH WLPHV 7KLV LV GHQRWHG DV 'HOWDB6 $OWHUQDWLYHO\ WKH OLQH
FXUUHQWV ZLOO EH 1/ 3 WLPHV LI WKH PDJQLWXGH RI LD LE LV NHSW WKH
VDPH7KLVLVGHQRWHGDV'HOWDB67KHUHVXOWDQWWRUTXHZDYHIRUPV
DQG DYHUDJH WRUTXHV XQGHU ) EHWZHHQ WKH Z\H DQG GHOWD
FRQQHFWHG 30$6\Q50 ZLWK WKH UHPHGLDO DFWLRQV 'HOWDB6 DQG
'HOWDB6DUHFRPSDUHGLQ)LJDQG7DEOH
,W FDQ EH REVHUYHG WKDW WKH DYHUDJH WRUTXH RI 'HOWDB6 DQG
'HOWDB6 DUH ERWK ODUJHU WKDQ WKDW RI WKH Z\HFRQQHFWHG
30$6\Q50EHFDXVHWKHUHPDLQLQJWZRDFWLYHSKDVHVLQWKHGHOWD
)LJ௒1HXWUDOOLQHRQWKHHIIHFWRIWXUQIOX[

)LJ ௒ &RPSDULVRQ RI RXWSXW WRUTXH EHWZHHQ Z\H DQG GHOWDFRQQHFWHG
PDFKLQH

7DEOH(? &RPSDULVRQRISHUIRUPDQFHDWUDWHGRSHUDWLRQ
:LQGLQJFRQILJXUDWLRQ :\H 'HOWD 'LIIHUHQFH
DYHUDJHWRUTXH1P   í
WRUTXHULSSOH   í
FRSSHUORVV:   
LURQORVV:   
HIILFLHQF\   í

)LJ௒6FKHPDWLFRIRQHSKDVH2&VFHQDULR

)LJ௒&RPSDULVRQRIWRUTXHZDYHIRUPVXQGHU)

7DEOH(? &RPSDULVRQRISHUIRUPDQFHXQGHU)
:LQGLQJFRQILJXUDWLRQ :\H 'HOWDB6 'HOWDB6
DYHUDJHWRUTXH1P   
WRUTXHULSSOH   

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7KLVLVDQRSHQDFFHVVDUWLFOHSXEOLVKHGE\WKH,(7XQGHUWKH&UHDWLYH&RPPRQV$WWULEXWLRQ1RQ&RPPHUFLDO/LFHQVH
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
FRQQHFWHG PDFKLQH FDQ EH LQGHSHQGHQWO\ FRQWUROOHG DQG XVHG WR
SURGXFH WRUTXH $GGLWLRQDOO\ ZLWK WKH UHPHGLDO DFWLRQ 'HOWDB6
WKH WRUTXH ULSSOH LV PXFK VPDOOHU WKDQ WKDW LQ WKH Z\HFRQQHFWHG
30$6\Q50 7KLV LV EHFDXVH WKH QHJDWLYHVHTXHQFH URWDWLQJ
FRPSRQHQWRI00)KDVEHHQHOLPLQDWHGE\WKHDQJXODUSKDVHVKLIW
RIFXUUHQWV>@
2QHWKUHHSKDVHRSHQFLUFXLWIDXOW
7KHUH DUH WZRSRVVLEOH FDVHVRI WKHGHOWDFRQQHFWHG30$6\Q50
XQGHU RQH WKUHHSKDVH RSHQFLUFXLW IDXOW 2QH LV QDPHG DV
'HOWDB&LQZKLFKWKHWKUHHSKDVHLQYHUWHULVGLVFRQQHFWHGDQGWKH
RWKHU LVGHQRWHGDV'HOWDB& LQZKLFK WKH WKUHH VWDWRUSKDVHVDUH
GLVFRQQHFWHG
,Q'HOWDB&WKHIDXOWHGWKUHHSKDVHVHWKDVORRSFXUUHQWZKLFK
LVJHQHUDWHGE\WKHWULSOHQKDUPRQLFVLQWKHOLQHWROLQHEDFN(0)
DQGWKHPXWXDOFRXSOLQJEHWZHHQWKHKHDOWK\SKDVHVDQGWKHIDXOW\
SKDVHV7KHSKDVHFXUUHQWVRI WKH IDXOWHG WKUHHSKDVHVHWDUHERWK
]HUR LQ 'HOWDB& DQG LQ WKH Z\HFRQQHFWHG 30$6\Q50 7KH
UHPDLQLQJ WZR KHDOWK\ WKUHHSKDVH VHWV RI WKH Z\H DQG GHOWD
FRQQHFWHG 30$6\Q50V DUH H[FLWHG DV XVXDO 8QGHU ) RI WKH
GHOWDFRQQHFWHG30$6\Q50KRZHYHUDOWKRXJK WKH OLQHFXUUHQWV
RI WKH UHPDLQLQJ WZR WKUHHSKDVH VHWV DUH NHSW WKH VDPH E\ WKH
LQYHUWHU FRQWURO WKH SKDVH FXUUHQWV DUH PRUH GLVWRUWHG WR WKH
XQEDODQFH DQG PXWXDO FRXSOLQJ OHDGLQJ WR LQFUHDVHG FRSSHU ORVV
DQG WRUTXH ULSSOHFRPSDUHGZLWK WKHZ\HFRQQHFWHG30$6\Q50
XQGHU)7DEOHFRPSDUHVWKHPDLQSHUIRUPDQFHLQGLFDWRUVXQGHU
)
$V REVHUYHG WKH VWHDG\VWDWH SHUIRUPDQFH RI WKH Z\H
FRQQHFWHG30$6\Q50XQGHU)LVWKHVDPHDVWKDWXQGHU)7KH
GHOWDFRQQHFWHG 30$6\Q50 KDV VLPLODU DYHUDJH WRUTXH EXW ZLWK
ODUJHU WRUTXH ULSSOH KLJKHU FRSSHU ORVV DQG VOLJKWO\ ORZHU
HIILFLHQF\ FRPSDUHG ZLWK WKH Z\HFRQQHFWHG 30$6\Q50 XQGHU
)
2QHWXUQVKRUWFLUFXLWIDXOW
7KH VWHDG\VWDWH SHUIRUPDQFH LQGLFDWRUV XQGHU RQH WXUQ VKRUW
FLUFXLW ) RI WKH Z\H DQG GHOWDFRQQHFWHG 30$6\Q50 DUH
VKRZQ LQ 7DEOH  ,W FDQ EH REVHUYHG WKDW WKH QRUPDOLVHG 506
WXUQIDXOWFXUUHQWDQGWKHUHVXOWDQWFRSSHUORVVLQWKHIDXOWHGWXUQV
RIWKHGHOWDFRQQHFWHG30$6\Q50DUHPXFKKLJKHUWKDQWKRVHRI
WKHZ\HFRQQHFWHG30$6\Q50$GGLWLRQDOO\ WKHDYHUDJH WRUTXH
EHWZHHQ WZR ZLQGLQJ FRQILJXUDWLRQV LV VLPLODU ZKLOH WKH WRUTXH
ULSSOHRIWKHGHOWDFRQQHFWHGPDFKLQHLVORZHU
 2QHWXUQ VKRUWFLUFXLW ZLWK WKUHHSKDVH WHUPLQDO VKRUW
FLUFXLW
7KHH[WUHPHO\ODUJHIDXOWFXUUHQWLQ)LVXQVXVWDLQDEOH+RZHYHU
XSRQ GHWHFWLRQ RI WKH IDXOW WKUHHSKDVH WHUPLQDO VKRUW FLUFXLW
VKRXOGEHDSSOLHGWKURXJKWKHLQYHUWHUWRQXOOLI\WKHIOX[OLQNDJHLQ
WKH IDXOWHG WXUQ DQG KHQFH UHGXFLQJ WKH IDXOW FXUUHQW 7KLV LV
UHIHUUHGWRDV)7KXVSHUIRUPDQFHVXQGHU)DUHPRVWFULWLFDOIRU
SRVWIDXOW RSHUDWLRQ DQG WKH UHVXOWDQW WKH PD[LPXP WHPSHUDWXUH
XQGHU)EHWZHHQWKHZ\HDQGGHOWDFRQQHFWHG30$6\Q50VZLOO
EHDVVHVVHGDQGFRPSDUHG
'XH WR WKH PXWXDO FRXSOLQJ EHWZHHQ WKH WZR KHDOWK\ WKUHH
SKDVH VHWV DQG WKH IDXOW\ WKUHHSKDVH VHW WKH IDXOW FXUUHQW LV
GHSHQGHQWRQWKHORFDWLRQRIWKHIDXOWLQWKHVL[SRVVLEOHFRLOV$
$%%&DQG&DVLOOXVWUDWHGLQ)LJ,WKDVEHHQVKRZQLQ
>@ZKHQ WKH6&WXUQ LV ORFDWHG LQ%FRLOPDUNHGE\ WKHEODFN
VTXDUH LQ )LJ  WKH UHVXOWDQW FXUUHQW RI WKH Z\HFRQQHFWHG
30$6\Q50 LV WKHKLJKHVW6LPLODU VFDQRI WKH WXUQ IDXOW FXUUHQW
ZKHQ WKH IDXOW RFFXUV LQ VL[ FRLOV RI WKH GHOWDFRQQHFWHG
30$6\Q50 LV SHUIRUPHG E\ )($ )RU HDFK IDXOW ORFDWLRQ WKH
DPSOLWXGHDQG*$00$WRUTXHDQJOHRIWKHFXUUHQWYHFWRULQWKH
WZRKHDOWK\WKUHHSKDVHVHWVDUHYDULHGRYHU>(팀A(팀A@DQG>
@ ,WKDVEHHQ IRXQG WKDW WKH IDXOW LQ%FRLO LVDOVR WKHZRUVW
7KH506IDXOWFXUUHQWYDULDWLRQZLWKWKHDPSOLWXGHDQG*$00$
DQJOHRIWKHFXUUHQWVLQWKHWZRKHDOWK\WKUHHSKDVHVHWVLVVKRZQLQ
)LJ
+HQFH WKH EODFN VTXDUHV LQ )LJ  LOOXVWUDWH WKH ZRUVW IDXOW
FRQGLWLRQXQGHU)RIWKHGHOWDFRQQHFWHG30$6\Q50
7KHUHVXOWDQW WRUTXHZDYHIRUPVDQGSHUIRUPDQFH LQGLFDWRUVRI
WKHZ\HDQGGHOWDFRQQHFWHG30$6\Q50VXQGHU)DUHVKRZQLQ
)LJDQG7DEOHUHVSHFWLYHO\,QDGGLWLRQ7DEOHFRPSDUHVWKH
DYHUDJH WHPSHUDWXUH DQG KRWVSRW WHPSHUDWXUH RI GLIIHUHQW SDUWV
XQGHUWKHUDWHGKHDOWK\RSHUDWLRQDQG)EHWZHHQWKHWZRZLQGLQJ
FRQILJXUDWLRQV 7KHVH WHPSHUDWXUHV DUH REWDLQHG E\ HVWDEOLVKLQJ
UHSUHVHQWDWLYH WKHUPDO PRGHO RI WKH PDFKLQH XQGHU VWXG\ DV
GHVFULEHG LQ >@ %RWK WKHUPDO PRGHOV RI WZR ZLQGLQJ
FRQILJXUDWLRQVKDYHVDPHLQLWLDODQGDPELHQWWHPSHUDWXUHV
,WFDQEHREVHUYHGWKDWWKHDYHUDJHWRUTXHDQGWRUTXHULSSOHRI
WKH Z\H DQG GHOWDFRQQHFWHG 30$6\Q50 DUH YHU\ VLPLODU
+RZHYHU WKH 506 WXUQ IDXOW FXUUHQW RI WKH GHOWDFRQQHFWHG
PDFKLQH(팀A(팀pXLVVLJQLILFDQWO\ORZHUWKDQWKDWRIWKH
Z\HFRQQHFWHG PDFKLQH (팀A (팀pX 7KLV LV GXH WR WKH
]HURVHTXHQFHFXUUHQWZKLFKWHQGVWRUHGXFHWKHIOX[OLQNDJHRIWKH
7DEOH(? &RPSDULVRQRISHUIRUPDQFHXQGHU)
:LQGLQJFRQILJXUDWLRQ :\H 'HOWDB& 'HOWDB&
DYHUDJHWRUTXH1P   
WRUTXHULSSOH 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